
































































en at atm, tem
which was us
 maximum wh
m of 1 mol H
g cell in Fue
ion of Fuel C
g of size and c
ion from Hot 
ing thick and 
2-0.3 mgPt/c
 type of study
ment until m




ance of fuel 
ned. Accordin
rous economi










l of the mate
 every change 
ontrolling the 
trolling param
thods of BET 
 used in obtain
l Cell increasin




s cane plant by
 like electric g
rtable devices
perature 287oK
ed Fuel Cell w
ich was produ
ydrogen (EG,
l Cell stack w
ell stack used




 method in m
ight get   thic
om 2 mgPt/cm
as well but d
 at MEA Fuel 
cell is depen
g to Ruthven





















g as well as i
t GDL approp





 needs. Fuel C
, produce pow
as not pure, 
ced 1.16 volt
2000). Besides
as done in s
   MEA cell.
el Cell fabrica






























ucture in its fa
e the surface 











  at open circ
 that, in it app
eries manner
 Base on map
tion was done
e Plasma techn
 2 of  MEA.
rest is the cos
nner. Then fab
0 micron into
99) to 0.01 mg
 of Fuel Cell 
n  process  
ce area the 
ace area mate
i, 2002, Lean, 










the path in w
cess of obtain
cy of the con
as diffusion 
, hence the ele
brication is an







er but for this 
rogen gas and




. So that the 
ping which w
 by choice me
ique. The foc
 For ‘ink-base
t still high so
rication in m





















lts of the analy
. Whereas,  su
. It was as con
ources such a
At the first tim
time have bee
 oxygen that 
al 1.23 Volt el
n rate have b
l Cell might n
eeded volt abo
stack was sm
as done in M
ans process te


























s air by usin














 and interest 
n this study w



















































































e of surface a
 Correlation su
 application, t
d H2O in laye
 steady state a
nt gas diffusi
at are surface 
ion in this is f
ter did not in
n and oksygen








l 99.5 % (Al
Ink and fabri
GDL) wherea
d is GDL whe
ethod, charac
n ,1997, Do,1
ll Group  (FCU
LT AND DIS
 area pore of  
area with 22 













r (4). If in fab





 about 3.28 A
e diameter wil
eter of perform
A fuel cell 
s fabrication h





s GDL is em
reas GDE wil
terisation of s





of 20 ml alco
 we used is 5
is and height i
. From experim
e. Using DR m
o 9 Ả.  In the D
s, 1998). Bas
pore.  













o  (Xue-Dong 




l consists of 
 ), activated 
l Co, Inc). co
ompound bet
bedded c wit
l be there in th
urface area by
ow MEA pola
 Layer in our 
er.  After that
hol, 2.156 g a
0 cm 2 wide c
n z-axis of 12
ent, we could
ethod Autoso










s H2 and O2 w








el Cell then w











 the carbon in
ctivated carbo
arbon cloth.  
 cm.  The dray








 fuel Cell, ME
ce  MEA  is ex
ill occur in G




ve of gas fluid
ore size close
elli, 1988) but
. If value of s








 Then to know
. Knowing  d
e and current 
e fulfilled car
k with 1.5 cp




 that with 2%












a in DGL, wh
 to diameter 





, 60 w % disp
arbon cloth (
 Carbon and 
n cloth called






rom 0 to 10 %
as 60 cm/min
re has to be se
E compositio
 to 5% PTFE 
 and larger th
 growth pore 
NO IX 
ve of layers li
ows. 
duce electron 
f high, then g
urrent electric 
 current electr
ta in DGE laye
ereas the othe
of molecul g
f 20 Ao Ruthv












 has 1650 m2 
ll be fulfilled 
 concentratio
 x-axis sprayin
t to 110ºC for


































































PERTY  ON M





l in the electro




          
osity of the an
osity of the ca
          
’s constant 
n coefficient o




   
 surface area  
NASIONAL
Program Stu
l data  of Ga
EA FUEL CE
  
on. At  a refere





 of the electro

























1.0   
0.0   
 and 0.0   
de 
      
 466
 
e   
0.1 
0.4 
              9648
mol-
d 












a, 21 Juni 20
 
B.6-3






  V  
 mol m-3 
   mol m-3 







    V 0
    V 0
mµ   4
0
0









3           














.19  mol m-3 
.16    mol m-3
.0       V 
.0      V 









x103           
.m-2   






  1 bar 
80  oC 
0.65 V 
5.19  mol 
m-3 
3.16    mol 
m-3 
1.0      V 
0.0      V 
0.0      V 
466 mµ  
0.1 
0.4 






1x103           
A.m-2   






  1   bar 
80   oC 
0.65 V 
5.19  mol 
m-3 
mol m-3 
1.0      V 
0.0      V 









1x103           
A.m-2   
1.0  A.m-2 












































 with 10.000 t
h larger PTFE
m).  It means
ore. From th
3, and the larg
ition in GDL w
igure 3, we co
arbon surface
at based on Ru
face area of GD
ll Voltage /Cu
 was carried o
n nitrogen phy
d 95 cc(STP)/
 even 43 cc(S
L3 have better







L (cm2) is mu




f gas channel 
 
 constant for h






















 and 1 Atm p
DLc about 8.7
ass and tran
nce of GDL is
ll, the sum of 
ltiplyed gas fl














er will be reac
e surface area
de that our G
bove the com
 still has micr
 for Gas Diffu
igure 4 show








6 x 10-6  m2s-
sport applicati
 correlates wit
gas for time a




tion fuel cell li
0.00







a, 21 Juni 20
 
B.6-4
















ation of GDL, 
n (Ruthven 19
een calculated








ke figur 5.  















hat GDL is a 
r pore surface
on particle tha
s 151 m2/g ac
with around 1
el property.  A
 (GDE) anode
-1 method wh
 varies from 0 
 unit of calcula
or still 24 cc 
.  Compared to
city of adsorp
hydrogen will
97) for the dif
 within 8.25 x
reported that 




 this, each of
a of simulation








h kind of part
l tend more do
micro pore ty
 area. The inc
t used in the sp
tive carbon su
10 – 120 m2/g
nd finally, we
 of MEA. 
ere the adsorp





 diffuse from G
fusivity of hyd
 10 –6 m2s-1  u
the range of d
 observed tha
rosity of GDL 
e area is made
on and proton
 surface area 
 cell potentia







 around 4.5 to
icle (around 1
minant than t
pe as shown 
reasing of PTF
rayer. 
rface areas.  O
 but below 2
 could conclu
tion of nitrog
 method will 
 the commerc
 and G300 GD
 be expanded 
DL interface 
rogen gas insi




 as surface ar
. 
micropore GD
l on table 1 w
0.0015 m 
3.9 104 Pa 
m3mol-1 
3.2.04 


































































 5, each of Sur
3  m2m-3, 2.65 
produce electr
ance GDL exp
gur or data, ca
urface area ve
ave higher cur
. Used as para




s suitable for 
tter performan
 because of th








 D. 1997. Enc
K. Wang.1998
Carbon. AIC
ng Din and Ef
Micropores. 


















ce due to large
e range of diff
en MEA Fuel 
ontrol to get p
ENTS 
e to express t
hrough IRPA 














 that are GDL
6 x103 m2m-3 
 GDL 4 of 0.8





. Fuel Cell volt












on and Finite 
1, 68   
icchaelides, 
l, 44, No1  
ion and perfo









and 1.71 x 103
6 A/cm2, GDL
il with GDLc a
ea GDL is big
rrent fuel cell. 
us dan aglome
age and Curre
l decrease the 
ce area of GDL





to the UKM U
-02-02-0003-
 Surface Area 





urces 77: 17 –
 improvement




L3 and GDL C
 m2m-3. 
3 of 1A/m2 an
nd current GD
 more will get 
GDL have mic






e for mass and
rent. Then, su




 John Wley, N








d GDLc is 0.6













ew York  
sorption Kine
f Water  and P




5 A/m2. All of
han GDLc.  






d as GDE ano
lication. Surfa
L can be took 







































C. & Li, X. 19
membrane f




i. 1998. An E
Springer-Ver






























ndo, A. & Srin
ells. J. Electro
ion and perfor
al of Power S
2002. Effect o
ctrolyte fuel ce
, T. 2000. Ap
ed Energy Sys















ources 77: 17 –
f the operation































 layer in a pro
n the membran
2, No. 4: 483 
hniques to Fu













, VBW3P6  
Ari 50:190-20
 Cd. Ltd Jepu
poration . U.
 West Virgin
ffices of Fos
Laboratory, L
on 
de 
s 
0, 
n 
S. 
ia 
sil 
os 
